A mutation in the mip gene results in an attenuation of Legionella pneumophila virulence.
Infection by Legionella pneumophila is believed to depend upon its ability to multiply within host alveolar macrophages. To investigate this, a site-specific mutation was introduced into a gene (mip) that encodes a 24,000-Da surface protein; an 80-fold loss of infectivity for both U937 cells and explanted human alveolar macrophages was observed. Further phenotypic analysis of the mutant strain has failed to show alterations in bacterial factors (e.g., proteinase, lipopolysaccharide) that have suspected roles in virulence. To substantiate that this mutation also results in reduced virulence in animals, the lethality and clinical illnesses produced by the parent and mutant L. pneumophila strains were compared in guinea pigs after intratracheal inoculation. The mutant strain produced fewer illnesses, slower-progressing disease, and fewer lethal infections than either the parent strain or a derivative of the mutant strain with the wild-type mip gene reintroduced. When sublethal inocula of the three strains were used, the mutant bacteria were recovered in slightly lower numbers from lung homogenates and in significantly lower numbers from the spleen, at 48 h, than were the other two test strains. Thus mip seems to be necessary for full virulence of L. pneumophila and may represent the first genetically defined virulence factor in this species.